Effects of vaccination with F-strain Mycoplasma gallisepticum on egg
production and quality parameters of commercial layer hens previously
vaccinated with 6/85-strain Mycoplasma gallisepticum’
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ABSTRACT This study was conducted to determine
the effect of overlayving (revaccinating) F-strain Myco-
plasma gallisepticum at 22 or 45 wk of age on commer-
cial leghorn hens previously vaccinated with 6/85-strain
M. gallisepticum at 10 wk of age. The treatment groups
included unvaccinated hens (group 1), hens receiving
6/85-strain M. gallisepticun only (group 2), and hens
receiving 6/85-strain M. gallisepticum followed by IF-
strain M. gallisepticum at either 22 (group 3) or 45
(group 4) wk of age. There was no significant effect
on egg production or egg size distribution between any
of the treatment groups, unlike previous studies look-
ing at F-strain vaccination only. Egg quality param-

eters, including eggshell strength. Haugh unit score,
and blood-meat spot were similar between the different
treatment groups. There was a difference in the rate
of pimpling at postpeak production for the treatment
group receiving F-strain M. gallisepticum at 22 wk of
age, consistent with previously published results. This
work suggests that hens previously vaccinated with
6/85-strain M. gallisepticum can be safely revaccinated
with F-strain M. gallisepticum to increase protection
from field strains while ameliorating the adverse effects
associated with F-strain M. gallisepticum vaccination in
layers post onset of lay.
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INTRODUCTION

Mycoplasma gallisepticumn is an infectious agent of
poultry, including both layer and broiler chickens as well
as turkeys and other avian species (Evans et al., 2005).
Although increased flock mortality is one outcome of
M. gallisepticum infection, most often, the result is de-
creased egg production, decreased carcass weight, and
increased carcass condemnation (Ley, 2003). Control of
M. gallisepticum infection for meat-type flocks is car-
ried out through biosecurity and the all-in-all-out man-
agement of the rearing facility. Multiage complexes, in-
cluding layer complexes and breeding facilities, cannot
depend on the all-in-all-out control method and must
depend on biosecurity and other methods for M. gal-
lisepticum control including vaccination.

Three live M. gallisepticum vaccines are currently
available for layer chickens. The vaccines are based on
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3 different M. gallisepticum strains: F strain (F VAX-
MG, Intervet Schering Plough Animal Health, Box-
meer, the Netherlands; Poulvac Myco F, Fort Dodge
Animal Health, Fort Dodge, IA), 6/85 strain (Mycovac-
L, Intervet Schering Plough Animal Health, Millsboro,
DE), and ts-11 strain (M. gallisepticum vaccine, Me-
rial Select, Duluth, GA) (Evans et al., 2005; Kleven,
2008). Initial studies showed that vaccination with T
strain may decrease egg production compared with un-
vaccinated controls, but the decrease was less than if
the chickens were infected with field M. gallisepticum
strains (Carpenter et al., 1981). However, it has also
been reported that egg losses might not be apparent
under commercial conditions (Evans et al., 2005). In
addition, F-strain vaccination may also lead to shifting
in egg sizes produced from larger to smaller egg sizes,
most notably from large to medium egg size (Bran-
ton et al., 1999). Vaccination with either 6/85 or ts-11
strains does not result in the decreased egg production
or shifts in egg size that may be seen with F-strain M.
galliseplicum; however, they also do not provide the
same level of protection against challenges with field
strains (Abd-el-Motelib and Kleven, 1993; Evans et al.,
2007; Kleven, 2008). The lower level of protection af-
forded by these vaccines as compared with the I strain
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suggests the possibility of needing to revaccinate with
I strain if either 6/85 or ts-11 strains are insufficient
to control M. gallisepticum in an infected flock. This
has led to the question of what effects may be seen in
a flock previously vaccinated with one of these milder
M. gallisepticum vaccine strains if they are subsequent-
ly vaccinated with the F-strain M. gallisepticum. The
present study was designed to address this question by
looking at the effect on egg production and egg qual-
ity parameters from commercial layer hens that were
either unvaccinated, vaccinated with the 6/85 strain
at 10 wk of age, or vaccinated with the 6/85 strain at
10 wk of age followed by F-strain M. gallisepticum at
either 22 or 45 wk of age.

MATERIALS AND METHODS

Housing and Management

One-day-old Hy-Line W-36 Leghorn pullets obtained
from a commercial source were used in each of 2 trials.
Pullets were housed on dry pine shavings before the
experiment began, as described previously (Burnham
et al., 2002). At 7 wk of age, pullets were screened by
serum plate agglutination (SPA) test and were shown
to be free of M. gallisepticum. The choanal clefts of
20 pullets were also swabbed and cultured for Myco-
plasma growth (Branton et al., 1984) and were shown
to be negative. At 10 wk of age, pullets were randomly
assigned to treatment groups and placed in isolation
units with 11 pullets per isolation unit (Branton and
Simmons., 1992). At onset of lay (approximately 20
wk of age), the number of pullets per box was reduced
from 11 to 10.

Pullets were randomly divided into 4 treatment
groups with individual isolation units serving as the
treatment group. Designation of isolation units to treat-
ment groups was made to prevent cross-contamination
between the treatment groups. For each trial, chickens
were provided ad libitum access to both feed and wa-
ter as described previously (Branton et al., 2002). Five
diets were provided over the course of each trial as fol-
lows: 0 to 6 wk, starter; 6 to 12 wk, grower; 12 to 18 wk,
developer; 18 wk to onset of lay, prelay; and onset of
lay to conclusion of experiment, layer. These diets were
formulated to meet NRC recommendations and have
been described previously by Burnham et al. (2002).
Temperature was maintained at 23°C for the duration
of the experiment. Through 18 wk of age, lighting was
maintained at 10 h per day. At 18 wk of age, the light-
ing duration was increased 15 min per week until a
duration of 16 h and 15 min was achieved as described
previously (Branton et al., 2002).

Mycoplasma Vaccination
Treatment groups used were as follows: control (no

M. gallisepticum exposure); 6/85-strain M. gallisepti-
cum (Mycovac-L, Intervet Schering-Plough Animal

Health at 10 wk; 6/85-strain M. gallisepticum (Myco-
vac-L) at 10 wk, F-strain M. gallisepticum at 22 wk;
and 6/85-strain M. gallisepticum (Mycovac-L) at 10 wk,
F-strain M. gallisepticum at 45 wk. Vaccine was admin-
istered by fine spray to groups of 11 pullets confined in
small coops. The rehydrated 6/85-strain M. gallisepti-
cum vaccine was also cultured to ensure viability and
for each trial was found to have a titer of approximately
1 x 10” cfu/mL. At 22 and 45 wk, layers from either the
22-wk treatment group or the 45-wk treatment group
were removed from their respective isolation units and
vaccinated with 0.04 mL of overnight culture of high-
passage (99th passage above the unknown passage lev-
el) F-strain M. gallisepticum in Frey’s medium in the
left eye, as described previously (Branton et al., 1997).
Titers were determined to be 5.2 and 4.0 x 10° ¢fu/mL
for the 22-wk vaccination and 3.0 and 2.8 x 10" cfu/
mL for the 45-wk vaccination per 40-pL dose for trials
1 and 2, respectively.

Data Collection

Eggs were collected and production data were record-
ed daily for each isolation unit for the duration of the
experiment. Eggs collected on Tuesdays and Wednes-
days were tested for eggshell strength, scored for Haugh
units, and scored for the incidence of pimpling, and
blood-meat (B-M) spots. Eggshell strength was mea-
sured using a stress-strain measuring instrument as de-
scribed previously (Reece and Lott, 1976). Haugh units
were scored using a Model EQM egg quality manage-
ment system (Technical Services and Supplies Limited,
York, UK). Pimpling and B-M spots were scored as
either yes (1) or no (0) for each as described previously
(Branton et al., 1988). Egg size classes were determined
by egg weights as described previously (Branton et al.,
2002).

Statistical Analysis

The study was conducted using a randomized de-
sign with trial as block. The data were analyzed in
accordance with the time of F-strain M. gallisepticum
vaccination. Weeks 23 through 44 (time 1) and wk 45
through 52 (time 2) were analyzed separately. Two tri-
als were performed and the data from both trials were
combined for analysis and reporting. Time 1 consisted
of 3 treatments: control, 6/85 only, and 6/85 with F-
strain M. gallisepticum at 22 wk with 4 replicates of
each per trial. Time 2 consisted of the 3 treatments
from time 1, plus a fourth treatment, 6/85 with F-
strain M. gallisepticum at 45 wk. Isolation units were
considered the experimental treatment group, and all
results from within individual isolation units were aver-
aged on a weekly basis before analysis. Blood and meat
spot data were added together, and the weekly data for
pimpling and B-M spot were averaged across the 2 time
intervals for each experimental unit before analysis. All
data were log-transformed and analyzed using the
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Table 1. The effect of 6/85-strain vaccination at 10 wk of age and overlay with F strain at 22 and 45 wk of age on hen-day egg pro-
duction, eggshell strength, Haugh units, pimpling, and blood-meat (B-M) spot incidence

Hen-day egg Eggshell strength

production (%) (kg) Haugh unit Pimpling1 B-M spot incidence’

23 to 45 to 23 to 45 to 23 to 45 to 23 to 45 to 23 to 45 to
Item 44 wk 52 wk 44 wk 52 wk 44 wk 52 wk 44 wk 52 wk 44 wk 52 wk
Control 83.17 78.21 33 3.1 95.87 91.44 0.028 0.076" 0.0059 0.0083
6/85 79.2 75.25 312 3.14 96.65 92.58 0.026 0.065" 0.0049 0.0037
6,/85, F strain at 22 wk 81.62 79.06 3.3 3.05 96.43 92.66 0.04 0.12* 0.0043 0.0056
6/55,‘ F strain at 45 wk 77,25 3.08 92.77 0.072" 0.0048
SEM? 0.52 0.68 0.0096 0.014 0.16 0.17 0.0048 0.0095 0.0014 0.00086

“"Values within a column without common superscripts are significantly different (P < 0.05).

1 .
Incidence per egg.
Standard error of the mean based on pooled estimate of variation.

repeated measures procedure of SAS Analyst except
pimpling and B-M spot, which were analyzed using the
mixed procedure of SAS Analyst (SAS Institute, 2003).
Where applicable, differences in results were compared

using least squares means (Tukey) with P < 0.05 con-

sidered significant.

RESULTS

All pullets were shown to be SPA-negative for M.
gallisepticum infection at 7 wk, before the start of the
experiment. Choanal cleft swabs taken from twenty
7-wk-old pullets were cultured for 30 d, and no Myco-
plasma growth was observed. Serum samples obtained
at the end of the experiment showed a strong positive
response to F-strain M. gallisepticum vaccination (3+
SPA score). Chickens receiving the 6/85 strain only had
a much lower negative serum response (SPA score of 0
to 1). Control birds had no detectable serum response
(SPA score of 0).

No significant differences were observed among the
treatment groups for mean hen-day egg production,
eggshell strength, or Haugh units for wk 23 to 44 or
wk 45 to 52 (Table 1). Analysis of eggs for pimpling

incidence did show a significant difference among the
treatment groups. Eggs from hens receiving F-strain M.
gallisepticum at 22 wk had a significantly higher inci-
dence of pimpling compared with the other treatment
eroups during the later stages of the laying cycle, wk
45 to 52 (Table 1). There were no significant differences
among the different treatment groups for B-M spots.

The egg size results for the different treatments did
not show any statistical difference when compared
among treatment groups or within treatment groups
compared with age for either wk 23 to 44 or wk 45 to 52
(Table 2). There were notable differences in the num-
bers of eggs produced for certain sizes in each of the 2
time categories, including differences in the number of
jumbo eggs as well as the number of small eggs from
wk 45 to 52, suggesting differences may actually occur
between those groups. However, the small number of
eggs for those size groups limits the ability to analyze
data from those groups.

DISCUSSION

Results from this work are consistent with results
previously reported for chickens receiving 6/85- or F-

Table 2. Egg size distribution of eggs collected 2 d each week for wk 23 to 44 and 45 to 52 for control hens or hens vaccinated with
6,/85 at 10 wk or vaccinated with 6/85 at 10 wk of age and overlaid with F strain at 22 or 45 wk of age

Jumbo Extra large Large Medium Small Peewee Undergrades

Ttem No.' %? No. % No. No. % No. % No. % No. %
Weeks 23 to 44

Control 11 0.39 70 248 810 28.67 1,464 51.82 452 16 17 0.6 1 0.04

6/85 12 0.44 83  3.06 796 29.38 1,403 51.79 402 14.84 11 0.41 2 0.07

6/85, F strain at 22 wk 4 0.4 7% 2i7b 766 27.31 1480 52.76 156 16.26 22 0.78 0 0

SEM* 0.025 0.0054 0.0092 0.0085 0.013 0.014 0.0081
Weeks 45 to 52

Control 4 0.42 121 1272 577  60.67 237 24.92 12 1.26 0 0 0 0

6/85 7 0.6 119 12.96 576 62.75 214 23.31 2 022 0 0 0 0

6/85, F strain at 22 wk 2 0.21 118 12.28 540 56.19 290 30.18 10 1.04 1 0.1 0 0

6/85, F strain at 45 wk 3 032 136 14.42 545 57.79 257 27.25 2 021 0 0 0 0

SEM’ 0.0032 0.0077 0.0097 0.0097 0.014 NA' NA

'Number of eggs laid.

*Percentage of total eggs laid.

Standard error of the mean based on pooled estimate of variation.

'NA = not applicable.
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strain M. gallisepticum. In those previous reports, no
significant difference was seen in hen-day egg produc-
tion, eggshell strength, or Haugh units (Branton et al.,
1997, 2002). The overlay (revaccination) of one vaccine
strain onto hens already vaccinated with a different M.
gallisepticum strain did not change those results. One
study showed that vaccination of M. gallisepticum-clean
hens with F strain at 45 wk of age led to decreases
in egg production and increases in Haugh unit score
(Branton et al., 1988). The present work suggests that
prior vaccination with 6/85 strain ameliorates these ef-
fects.

The increase in pimpling incidence for hens vacci-
nated with F strain at early stage egg production (22
wk) versus postpeak production (45 wk) is consistent
with earlier results. Previous work has shown that vac-
cination with F strain at 45 wk did not lead to an in-
crease in pimpling incidence, whereas vaccination with
F strain at 10 wk of age did lead to an increase in
pimpling incidence (Branton et al., 1988, 1997). Both
pimpling incidence and eggshell strength are regarded
as measures of uterine function. Neither 6/85-strain nor
F-strain M. gallisepticum has been shown to influence
eggshell strength (Branton et al., 1988, 1997, 2002). Be-
cause vaccination with the 6/85 strain before F-strain
vaccination does not protect from increased pimpling
incidence, this suggests that either F strain affects uter-
ine function using a mechanism not present in the 6/85
strain or that the immune response to the 6/85 strain
does not provide sufficient protection for the uterus.
These results indicate that revaccination with F-strain
M. gallisepticum for hens previously vaccinated with
6/85-strain M. gallisepticum provides a viable method
for increasing resistance to M. gallisepticum infection
while ameliorating the decrease in egg production asso-
ciated with F-strain M. gallisepticum vaccination dur-
ing the laying cycle.

REFERENCES

Abd-el-Motelib, T. Y., and S. H. Kleven. 1993. A comparative study
of Mycoplasma gallisepticum vaccines in young chickens. Avian
Dis. 37:981-987.

Branton, S. L., S. M. Bearson, B. Bearson, B. D. Lott, W. R. Maslin,
S. D. Collier, G. T. Pharr, and D. L. Boykin. 2002. The effects of
6/85 live Mycoplasma gallisepticum vaccine in commercial layer
hens over a 43-week laying cycle on egg production, selected egg
quality parameters, and egg size distribution when challenged
before beginning of lay. Avian Dis. 46:423-428,

Branton, S. L., H. Gerlach, and S. H. Kleven. 1984. Mycoplasma gal-
lisepticum isolation in layers. Poult. Sci. 63:1917-1919.

Branton, S. L., B. D. Lott, J. W. Deaton, J. M. Hardin, and W. R.
Maslin. 1988. F strain Mycoplasma gallisepticum vaccination of
post-production-peak commercial Leghorns and its effect on egg
and eggshell quality. Avian Dis. 32:304-307.

Branton, S. L., B. D. Lott, J. D. May, W. R. Maslin, C. R. Boyle,
and G. T. Pharr. 1997. The effects of F strain Mycoplasma gal-
lisepticum, Mycoplasma synoviae, and the dual infection in com-
mercial layer hens over a 44-wk laying cycle when challenged be-
fore beginning of lay. I. Egg production and selected egg quality
parameters. Avian Dis. 41:832-837.

Branton, S. L., B. D. Lott, J. D. May, W. R. Maslin, G. T. Pharr,
J. E. Brown, and D. L. Boykin. 1999. The effects of F strain
Mycoplasma gallisepticum, Mycoplasma synoviae, and the dual
infection in commercial layer hens over a 44-week laying cycle
when challenged before beginning of lay. I1. Egg size distribution.
Avian Dis. 43:326-330.

Branton, S. L., and J. D. Simmons. 1992. Design of a poultry isola-
tion facility with programmable envirommental control. Appl.
Eng. Agric. 8:695-699,

Burnham, M. R., S. L. Branton, E. D. Peebles, B. D. Lott, and P. D.
Gerard. 2002. Effects of F-strain Mycoplasma gallisepticum inoc-
ulation at twelve weeks of age on performance and egg character-
istics of commercial egg-laying hens. Poult. Sci. 81:1478-1485.

Carpenter, T. E., E. T. Mallinson, K. F. Miller, R. F. Gentry, and
L. D. Schwartz. 1981. Vaccination with F-strain Mycoplasma gal-
lisepticum to reduce production losses in layer chickens. Avian
Dis. 25:404-409.

Evans, J. D., S. A. Leigh, S. L. Branton, and S. D. Collier. 2007.
Effects of increased dosages of the Mycoplasma gallisepticum vac-
cine MYCOVAC-L" in layer chickens subsequently challenged
with virulent M. gallisepticum: Egg production and serologic re-
spouse. Avian Dis. 51:912-917.

Evans, J. D., S. A. Leigh, S. L. Branton, 5. D. Collier, G. T. Pharr,
and S. M. D. Bearson. 2005. Mycoplasma gallisepticum: Current
and developing means to control the avian pathogen. J. Appl.
Poult. Res. 14:757-763.

Kleven, S. H. 2008. Control of avian Mycoplasma infection in com-
mercial poultry. Avian Dis. 52:367-374.

Ley, D. H. 2003. Mycoplasma gallisepticum infection. Pages 722-744
in Diseases of Poultry. Iowa State University Press, Ames.

Reece, F. N., and B. D. Lott. 1976. The effect of loading rate on
the breaking force, deformation, and stiffness modulus of eggs.
Poult. Sci. 55:349-358.

SAS Institute. 2003. SAS Proprietary Software Release 9.1. SAS
Institute Inc., Cary, NC.




	Page 1
	Page 2
	Page 3
	Page 4

